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Status of studies from HPAr TPC



• Much progress has been made in last 2 months on the 
design and performance simulation
– This is a work in progress, however, with more to be done

• Basic configuration now in simulation framework (J. Lopez)
– 5 m diameter X 5 m long TPC (copy of ALICE)

• 1.8T active, 1t fiducial fits in Dipole the size of that in CDR
• Preliminary ECAL design (F. Simon)

– Two-segment design; one inside pressure vessel, one outside
• Preliminary pressure vessel design (R. Flight)
• Report in DUNE DocDB: DUNE-doc-6652-v1
• The following slides will be a very brief overview

High-pressure Ar gas TPC (HPgTPC) status
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Baseline configuration in DGGsim
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Performance criteria
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Event statistcs: 1 yr. exposure
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Charged-particle track threshold
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5 MeV K.E. p+



ECAL energy resolution
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@ 1 GeV ~ 5%/√E/GeV



Neutron detection
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Detection efficiency is low, but event “fidelity” superb.
Commentary:

Using the suite of DUNE near detectors to measure “missing energy”, will be 
tremendously challenging.  (At least if one believes MARS and NIST range tables.)

More on this in some future meeting.



Electron sign determination
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• Fraction of events that would be classified as low-, assuming 
detection threshold for charged particles in a LArTPC is 40 
MeV. For the HPgTPC, a conservative threshold of 5 MeV 
and an improved threshold of 2.5 MeV.

Low-n events
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Towards a fully Argon detector design: iArDet
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• Features:
– Cryostat wall replaces 

concrete with carbon fiber
• 3X0 → 0.3X0

– Room Temp coils replaced 
by two SC coils in Helmholtz 
configuration
• ~20X0 → 0X0

– Yields non-uniform field
• TPC tracking in non-uniform 

(60%) established by NA49
– Requires mapping and

simulation (Opera/Tosca)


